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Abstract

:

Nonprofessional hosts in the P2P accommodation-sharing markets have been demonstrated to be inferior in pricing. The sharing market is increasingly recruiting more professional hosts but is bothered by the disharmony from nonprofessionals’ feelings of being cast aside in this drive. To respond to this practice and disharmony, we develop a modeling framework with price-sensitive customers and earning-based hosts to investigate how varying ratios of professional and nonprofessional hosts affect pricing and impact sharing-market outcomes according to contemporary and long-term success indicators. This study is one of the first attempts to examine whether more professional hosts as supply decision makers is more beneficial to the sharing market. Numerical experiments for model analysis led to two primary managerial implications. A high ratio of professional hosts does not necessarily maximize indicators of hosts’ earnings, platform’s profit, or supply size, indicators that measure the accommodation-sharing market’s contemporary and long-term success. In addition, the market improves with magnified differences in the unique features of two types of hosts and they can cater to customers’ experiences and expectations, differentiating the market positioning of the two types of hosts.
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1. Introduction


In recent years, the accommodation-sharing rental market has experienced particularly strong growth [1,2]. For instance, Airbnb, one of the most popular and frequently discussed accommodation-sharing models, has over 7 million listings in 100,000 cities and 220 countries worldwide as of January 2020. The accommodation-sharing markets follow the two-sided-market paradigm, however, they are different from traditional two-sided markets on the supply side: The former include both nonprofessional and professional hosts, whereas the latter usually recruit firms and professionals as the supply decision makers (e.g., credit card markets, software markets, etc. [3]). Professional hosts are hosts who hold two or more listings, and nonprofessional agents refer to those who hold a single listing [2,3,4]. Hosts in accommodation-sharing markets decide whether they want to offer their properties, the quantity, and the price. In recent years, a stream of related research has emerged and claimed that, compared to professionals, nonprofessional hosts are inferior in terms of pricing, whereas professional players are much better at adopting dynamic pricing strategies [5,6]. Nonprofessional hosts may forfeit potential revenue due to their inefficient pricing behaviors [7]. Platform firms such as Airbnb thus tend to recruit more professional hosts to the accommodation-sharing market, which leads to rapid growth in the number of professional decision makers [8]. As a result, the accommodation-sharing market is quickly moving away from the “sharing” paradigm and becoming a short-term rental market. In addition, nonprofessional hosts increasingly feel cast aside by these sharing-platform firms [9]. Considering this distortion of the “sharing” aspect of the shared-accommodation market, and nonprofessional hosts displeasure with the platforms, two research questions arise in this paper: First, is having more professional players while slighting the interests of nonprofessional hosts really beneficial to the accommodation-sharing market? Xie and Mao (2021) showed that professional hosts (i.e., multi-listing hosts) underperform nonprofessional hosts (i.e., single-listing hosts) in profit per listing. Such inconclusive findings can foil practitioners’ understanding of professional hosts’ success.



The other question asks what revenue indicator can guarantee the long-term prosperity of the market since market development is usually measured in terms of multiple indicators such as supplier size, profit per listing (in the accommodation-sharing context), and others.



To the best of our knowledge, few studies address the above two questions. Therefore, we have developed a model framework by including multiple indicators to examine whether more professional hosts is beneficial for the accommodation-sharing market in terms of both contemporary revenue and profit and long-term prosperity as indicated by supplier size and other measures [10]. In this model framework, hosts are assumed to be earnings-based and profit maximizing per listing held. Most often, the seller’s goal is to design a pricing policy that maximizes his or her cumulative revenue [11]. While some (such as Uber) believe that sharing-market suppliers decide to or not to provide service rest based on profit per unit of service, hosts’ goal is assumed to be to maximize profit per listing in this paper. The customers in the framework are assumed to be utility sensitive and have different preferences when choosing between rental services provided by the two types of hosts. The difference in consumer preferences is characterized by a Hotelling model [12]. In addition, our model framework sheds a light on stakeholders’ perspectives, including both platform firms and hosts. Many previous studies were based only on the perspective of the platform firms’ interests. Since the state of demand has always been the most critical condition of the market [13,14,15], the examination the model aims to complete rests in the context of different demand states.



As the model framework is intractable, we conduct numerical experiments to obtain conclusions. Based on the numerical experiment results, we offer practitioners several managerial insights. First, it is one of first attempts to investigate whether recruiting more professional decision makers is better for the accommodation sharing market; second, we provided a modeling framework for such examination; and third, a number of managerial insights are obtained, and the market may re-consider their existing strategy for maximizing profit or promoting the market’s prosperity by recruiting more professional hosts to the market.



In the remainder of this paper, we list the related literature in Section 2 and develop the modeling framework in Section 3. Section 4 develops a special case of just one type of host, professional or nonprofessional. The numerical experiments for the base and general models are presented in Section 5. Section 6 discusses the managerial insights for the accommodation-sharing economy. Section 7 concludes the paper.




2. Literature Review


This paper investigates how varying ratios of nonprofessional and professional hosts interplay in pricing and how their interactions further affect the accommodation-sharing market’s performance under different market-demand conditions, including the related issues of pricing in the accommodation-sharing market and the impact of pricing interactions between professional and nonprofessional decision makers on market outcomes.



2.1. Price Issues in the Accommodation-Sharing Market


Pricing issues in the sharing market deal mainly with the determinants of the price of accommodation-rental services, how individual decision makers behave in pricing, and the corresponding consequences.



Many extant studies have discussed the price determinants of accommodation-rental services in the sharing market. Demand is frequently reported as one of the most important price determinants in most fields [16,17]. For listings in the accommodation-sharing market, price determinants are more complex [9,18,19]. Prices in Airbnbs are demonstrably impacted by the learned experience of the individual hosts: Wu [20] (2016) suggests that hosts with less experience are at a disadvantage in terms of knowledge and dynamic-pricing skills. In addition to those studies, much evidence suggests that, compared to professional hosts, nonprofessional hosts use potentially ineffective pricing systems, including insufficient price adjustments and inadequate responses to well-known demand shocks [3,21] that determine pricing choices for tourist rental accommodations. Researchers have demonstrated that a price differential exists between professional and opportunistic sellers, and seasonality in demand impacts the size and direction of this price differential [22].



In addition, other researchers have analyzed whether consumers’ preferences—evaluated through social media—for different tourist sites have a significant impact on Airbnb’s prices [23,24].




2.2. Price Interactions between Professional and Nonprofessional Decision Makers and Market Outcome


The role of price is frequently debated in economics [21,25,26]. Particularly in the field of hospitality and airline transportation management, price is the most important criteria across hospitality choices [22,27]. The importance attributed to pricing decisions mainly arises from the intrinsic nature of the tourism product as a perishable and unstorable service [26], considering the near-zero marginal cost [28]. Agents in a market interact by price based on economic or behavior theory, the effect generated by the interactions are then transformed into the market outcomes. The one concept that has the most connection with price is the decision maker’s cumulative revenue. However, due to the flexible or wider use of the properties or time required to service the sharing market, supply decision makers are flexible in deciding the quantity of properties and the time they offer based on the profit per unit of service they earn. For example, in Uber, one of the most popular ride-sharing markets, Chen and Sheldon verified that dynamic pricing significantly affects the labor supply, the time supply decision makers offer [29]. Sometimes, dynamic adjustments to stochastic demand, such as a price surge (i.e., increasing the price as we approach the date of service consumption), have an adverse effect on cumulative revenue. Hence, it is not sufficient to only consider the cumulative revenue to measure the development of the shared accommodation market.



Researchers have suggested pricing is one of the most important factors affecting the size of the suppliers in the sharing market [30,31,32]. The revenue of the platform in two-sided markets and social welfare depend critically on the number of suppliers, and supply size is involved in the long-term success of the sharing market [33]. One thus must consider the supply size as another indicator of market development or one market outcome of the hosts’ price interactions in this paper.





3. A Modeling Framework with Price-Sensitive Customers and Earning-Based Hosts


In this paper, we begin with the accommodation-sharing markets of P2P platforms such as Airbnb or Tujia to develop our model framework. In this modeling framework, we make five assumptions:




	
Customers arrive at the platform to request rental service and meet the available hosts;



	
Professional hosts dynamically set prices to maximize profit per listing he/she provides to the sharing market;



	
Nonprofessional hosts accept given price values since they are demonstrated to have inferior dynamic pricing strategies;



	
The marginal cost of each unit of service is zero, as Roma et al. (2019) reported it is near to zero;



	
For simplicity, both types of hosts provide accommodation services of the same quality;








The market conditions are primarily classified into high- and low-demand periods, which are characterized by rates of potential customer demand and listings offered by hosts. Under each type of market condition, we study how varying ratios of professional and nonprofessional players, together with platform firms interact in pricing and how their interactions impact market outcome. Professional hosts and platform firms endogenously determine the best values for price per listing    p  p r o  ∗    and a fee rate    ω ∗    to charge customers for maximum profit. Note that to simplify exposition, we assume that the platform firm charges only the customer a fee; hosts pay no fee. This assumption is consistent with Airbnb’s strategy as it just charges hosts about 3% to cover the negligible transaction costs incurred on the platform [34]. The notations used in the modeling framework are listed in Table 1.



3.1. The Realized Customer Request Rate,  λ 


Consider a certain time period. The maximum potential customer demand rate at this time period is denoted as   λ ¯  . The utility each customer gains from the accommodation-sharing service in a transaction depends on his or her value rate,  θ , the quality of the service,  q , the price rate,  p , host’s charge for each listing transaction, and the fee rate customers pay to the platform firm,  ω . As a result, the utility customers gain from, for example, renting from a nonprofessional host is U (θ) =   θ q −  p  n o n p r o    (  1 + ω  )   , where   q = E  ( Q )    indicates the average quality level of properties in the accommodation-sharing market. The value of parameter  θ  falls on a continuum in the range of (0, 1) to model heterogeneous customers according to a cumulative distribution. The utility function   U  ( θ )    of a customer of value rate-type  θ  is given in Equation (1). A rational customer of valuation  θ  will request rental service if and only if   U  ( θ )  ≥ 0  :


  U  ( θ )  = θ q − p  (  1 + ω  )   



(1)







The realized customer demand rate,  λ , is captured in Equation (2):


  λ =  λ ¯  ⋅ P r ( U  ( θ )  ≥ 0 )  



(2)







The potential customers are divided into two groups in this research, one requests service from the professional hosts, and the other requests from the nonprofessionals. The dividing process is described using Hotelling models [12] in Equations (3) and (4), wherein  t  implies the preference difference of customers choosing between two such groups of hosts.


    λ ¯   n o n p r o   =  λ ¯  ⋅    p  p r o    (  1 + ω  )  −  p  n o n p r o    (  1 + ω  )  + t   2 t    



(3)






    λ ¯   p r o   =  λ ¯  ⋅    p  n o n p r o    (  1 + ω  )  −  p  p r o    (  1 + ω  )  + t   2 t    



(4)







By substituting Equations (3) and (4) into (2), we obtain the realized customer demand rate for professional players    λ  p r o     in (5) and nonprofessionals in (6), respectively:


   λ  p r o   =   λ ¯   p r o   ⋅ P r ( θ q −  p  p r o    (  1 + ω  )  ≥ 0 )  



(5)






   λ  n o n p r o   =   λ ¯   n o n p r o   ⋅ P r ( θ q −  p  n o n p r o    (  1 + ω  )  ≥ 0 )  



(6)








3.2. The Realized Number of Listings Participating Hosts Provide,  k 


Consider the same time period. Let  K  be the maximum number of potential listings that hosts provide on the platform to offer accommodation services.  k  denotes the realized number of listings that hosts provide.    k  p r o     and    k  n o n p r o     denote the respective realized supply size for each group of hosts under the price rates    p  p r o     and    p  n o n p r o    . (We have assumed that the platform charges hosts no fee. Thus, the parameter  ω  is not included in the models for  k ). To simplify exposition, we further assume that each host, who may be professional or nonprofessional, offers only a single listing. Note that this is in contrast to the definition of professional hosts owning two or more listings [3]. This contradiction does not exist essentially due to the fact that professional agents maximize profit per listing offered, please refer to Equations (7) and (8). On the supply side of the market, the ratio of professional agents to the total number of potential hosts,  K , is denoted as  σ . This is the primary market parameter we control in the paper. After the value of  σ  is given,   σ K   represents the number of potential listings professional hosts offer on the platform. Moreover,    (  1 − σ  )  K   is the number of the potential listings from nonprofessionals:


   k  n o n p r o   =  (  1 − σ  )   K ¯  ⋅ P r ( m i n ( 1 ,    λ  n o n p r o      k  n o n p r o     )  p  n o n p r o   ≥ r )  



(7)






   k  p r o   = σ  K ¯  ⋅ P r ( m i n ( 1 ,    λ  p r o      k  p r o     )  p  p r o   ≥ r )  



(8)







In the paper, each host is sensitive to earning per listing and is heterogeneous in reservation earnings rate  r . The type  r  of host is continuum over (0,  R ) and follows a cumulative distribution assumed to be uniform. A potential host will list a rental service if and only if the expected earning   p ∗ m i n ( 1 , λ / k )   per listing transaction is greater than or equal to the reservation earnings rate  r . The realized numbers of participating listings from professional and nonprofessional hosts are characterized in Equations (7) and (8), respectively.




3.3. Problem Formulation


In the modeling framework, the groups of hosts, the platform firm, and the customers interact intricately through price rate  p  (   p  p r o     for professionals’ rental service and    p  n o n p r o     for nonprofessionals’ rental service) and fee  ω . Furthermore, these interactions are translated into the related market outcomes, which is measured in terms of    π  p r o    ,    π  n o n p r o    ,    π ω   ,  k , and   r e  v  p r o     to indicate the cumulative transaction value for professionals and nonprofessionals, the profit for the platform firm obtains, the number of hosts, and the professionals’ and total earnings per listing for professional decision makers, see Equations (9)–(15) below:


   π  p r o   =  p  p r o   ⋅ m i n (  λ  p r o   ,  k  p r o   )  



(9)






   π  n o n p r o   =  p  n o n p r o   ⋅ m i n (  λ  n o n p r o   ,  k  n o n p r o   )  



(10)






  π =  π  p r o   +  π  n o n p r o    



(11)






   π w  =   m a x  ω   (  π ⋅ ω  )   



(12)






  k =  k  p r o   +  k  n o n p r o    



(13)






  r e  v  p r o   =   m a x    p  p r o      (  m i n ( 1 ,  λ  p r o   /  k  p r o    )   p  p r o   )  



(14)






  a e r =  π k   



(15)









4. The Base Models with Only Professional Hosts or Nonprofessionals on the Supply Side


To better analyze the sharing market mixed with both nonprofessional and professional hosts on the supply side, we develop two extreme markets in the modeling framework: One refers to the situation with only nonprofessional hosts on the supply side and a purely sharing market, and the other refers to the situation with only professional hosts, which is close to a short-term accommodation rental market rather than a sharing paradigm. We then extend these models to the general settings, under which both types of hosts coexist in the market by varying the ratio of professional agents on the market’s supply side while controlling for other market conditions. It is difficult to derive tractable results from these models, so we perform a number of numerical experiments to maximize the platform’s profit and professional hosts’ earnings per listing to solve the optimization problem described in Equations (12) and (14).



4.1. The Base Model with Only Nonprofessional Hosts on the Supply Side


In the setting with no professional hosts,     λ ¯   n o n p r o   ≡  λ ¯    and   σ = 0  ,    λ  n o n p r o   ≡ λ  ,    k  n o n p r o   ≡ k  , and   π ≡  π  n o n p r o    .


   λ  n o n p r o   =   λ ¯   n o n p r o   ⋅ P r ( θ q −  p  n o n p r o    (  1 + ω  )  ≥ 0 )  



(16)






   k  n o n p r o   =  K ¯  ⋅ P r ( m i n (  λ  n o n p r o   /  k  n o n p r o   , 1 )  p  n o n p r o   ≥ r )  



(17)






  a e r = r e  v  n o n p r o   =  p  n o n p r o   m i n ( 1 ,  λ  n o n p r o   /  k  n o n p r o   )  



(18)






   π ω  =   m a x  ω   (  m i n (  λ  n o n p r o   ,  k  n o n p r o    )   p  n o n p r o   ω )  



(19)






  π =  π  n o n p r o   =  p  n o n p r o   m i n (  λ  n o n p r o   ,  k  n o n p r o   )  



(20)







The realized demand rate is represented in Equation (16) and the realized supply rate is in Equation (17).




4.2. The Base Model with Only Professional Hosts on the Supply Side


In this model, with no nonprofessional hosts at all,    λ ¯  ≡   λ ¯   p r o    ,   σ = 1  ,   λ ≡  λ  p r o    ,   k ≡  k  p r o    , and   π ≡  π  p r o    . The accommodation-sharing market with only professional hosts on the supply side is near the short-term accommodation rental market. All professional hosts try to choose the optimal price rate,    p  p r o  ∗   , to maximize their earning per listing. The market conditions are equal to the model with only nonprofessional hosts. The platform firm controls the optimal fee rate,  ω , to maximize its profit. We conduct numerical experiments to obtain the near-optimal values for the price,    p  p r o  ∗   , and fee rates,    ω ∗   , by maximizing the value of pareto value in (24) as there exist two maximization optimization problems in Equations (22) and (23):


   λ  p r o   =  λ ¯  P r ( θ q −  p  p r o    (  1 + ω  )  ≥ 0 )  



(21)






  a e r = r e  v  p r o   =   m a x    p  p r o      (   p  p r o   m i n ( 1 ,  λ  p r o   /  k  p r o    )  )  



(22)






   π ω  =   max  ω   (   p  p r o   ω   m i n (  λ  p r o   ,  k  p r o    )  )  



(23)






  p v  (  p a r e t o   v a l u e  )  = δ a e r  (   p  n o n p r o    )  +  (  1 − δ  )   π ω   ( ω )   



(24)







The optimal price-rate and fee-rate values in (22) and (23) cannot be derived by KKT conditions. Because the model contains a multi-objective optimization problem. By assigning weights to each, it can be turned into a single-objective optimization problem. The solution of the single-objective optimization problem is equal to the Pareto solution of the original multi-objective optimization problem. We thus conduct numerical experiments to obtain the near-optimal values for the price rate    p  p r o  ∗    and the fee rate    ω ∗    and the resulting values of the market performances in the paper.  δ  is the concession weight made by the platform firm for the professional player’s profit interests.




4.3. The Extended Models for the Market with Varying Ratios of Professional Hosts over the Market Supply Side


The two models with   σ = 0   and   σ = 1   are modeled in earlier subsections. We extend them to the general situations with various ratios,  σ , within the range (0, 1). This ratio refers to the number of potential professional hosts over the potential supply size of the market. Hence,   σ  K ¯    represents the potential number of professional hosts, and    (  1 − σ  )   K ¯    is the potential number of nonprofessionals. The realized numbers of these two groups of hosts are correspondingly denoted as    k  n o n p r o     and    k  p r o    . Since professional and nonprofessional hosts together constitute the supply side, customers must choose between the rental services from the two groups of hosts to meet their requests. We use a horizontal-difference version of the Hotelling model [12] to capture the customers’ choices. In consequence, the potential customer size  λ  is divided into    λ  n o n p r o     as the realized customer size for nonprofessional hosts and    λ  p r o     for the professional hosts. The dividing process is captured in (3) and (4). The corresponding realized demand rates are    λ  n o n p r o     and    λ  p r o     in (5) and (6):


   π  n o n p r o   =  p  n o n p r o   ⋅ m i n (  λ  n o n p r o   ,  k  n o n p r o   )  



(25)






   π  p r o   =  p  p r o   ⋅ m i n (  λ  p r o   ,  k  p r o   )  



(26)






  a e r =    π  p r o   +  π  n o n p r o      k  p r o   +  k  n o n p r o      



(27)






    π ω  =   m a x  ω    (   π  p r o   +  π  n o n p r o    )  ⋅ ω  



(28)






  r e  v  p r o   =   m a x    p  p r o      (   p  p r o   m i n ( 1 ,  λ  p r o   /  k  p r o    )  )  



(29)









5. Numerical Experiments


In the numerical experiments, we set the market-condition parameters with   q = 25   and   R = 25  . The high- and low-demand periods are described as    (   λ ¯  = 100 ,  K ¯  = 50  )    and    (   λ ¯  = 50 ,  K ¯  = 100  )   , respectively.    p  n o n p r o     takes a value in the range of {5, 20}.



5.1. The Experimental Results for the Model with Only Nonprofessional Hosts


Table 2 provides a sample set of results in our numerical experiments for the model with only nonprofessional hosts on the supply side. The results show that, except the profit the platform firm receives, all values, the total market transaction value   π =  π  n o n p r o    , the average earning per listing the nonprofessional hosts obtain   a e r  , and the realized number of participating hosts   a e r   become larger when   a e r   is of value 20. Based on the results,   a e r = r e  v  n o n p r o     and    k  n o n p r o   =  K ¯  P r o b ( a e r ≥ r )   move in the same direction because Equation (15) can be rewritten as   k =  k  n o n p r o   P r ( r e  v  n o n p r o   ≥ r )  . During all the demand periods, we found that when the host’s price is lower, the platform firm can charge higher transaction fees and thus sometimes have higher profits.




5.2. The Experimental Results for the Model with Only Professional Hosts


In this experiment setting,  δ  takes a value in {0.0, 0.5, 0.9}. Based on the results, we found that the market with only professional hosts outperforms the one with only nonprofessionals in the platform firm’s profit. Compared against the low-demand period, the market has more realized suppliers and is relatively better in the cumulative market transaction value and earnings per listing transaction during the high-demand period. If the platform firm puts a lower weight on hosts’ benefits, that is, the combination parameter  δ  is smaller, hosts are limited in their dynamic pricing range. This leads to a worse result in  π ,  k , and   a e r   on the host side.



From the result of Table 2 and Table 3, we have Conclusion 1: More professional hosts guarantees the maximum profit benefit for the platform firm but not necessary the maximum supply size  k , the average earnings per listing   a e r  , or the cumulative transaction value   π   in the whole market.




5.3. The Experimental Results for the Extended Model with Varying Ratios of Professional and Nonprofessional Hosts


We assume the ratio  σ  is valued in {0.1, 0.3, 0.5, 0.7, 0.9} across numerical experiments, but everything else is equal to the models in the earlier subsections. In the customer-choice models of (3) and (4),  t  is induced to represent the difference of customers’ preference for the two groups of hosts in location, cooking facilities, and so on, and valued in {1, 4, 7, 10, 13, 16, 19}. A larger  t  leads to more difference between the preferences the customers perceive from professional and nonprofessional rental services. We generate the simulation data by setting the price levels of nonprofessional hosts to be    p  n o n p r o   = 5   and    p  n o n p r o   = 20   in turn. In the numerical experiment for the extended model, the professional host’s pricing is restricted to be within    |   p  p r o   −  p  n o n p r o    |   (  1 + ω  )  ≤ t  . If it leaves this range, all consumers purely choose either type of hosts, therefore, it is not necessary to allow   |  p  p r o   −  p  n o n p r o    |   (  1 + ω  )   >  t  . We depict the changes in the cumulative value of all transactions as  π , the number of participating hosts in the market as  k  (as, most often,   a e r   move in the same direction with  k , hence, we delete it from the figures below), and profit    π ω    with the value of  t  increasing in Figure 1, Figure 2, Figure 3 and Figure 4. The data points of the curves indicate the optimal-value information for    π ω    and its corresponding value of  σ . From Figure 1, Figure 2, Figure 3 and Figure 4, we draw two conclusions. Conclusion 2: (1) The cumulative transaction value of the market  π  and supply size  k  do not always move in the same direction (please refer to Figure 4), and (2) the optimal value for the platform’s profit    π ω    cannot lead to optimal values for  π  and  k . Conclusion 3: (1) When customers have a preference difference between service from the two types of hosts (  t ≥ 1  ), a high ratio of professional hosts cannot guarantee maximum values for  π ,  k  (which indicated long-term success of the market), and    π ω   ; and (2) a high value of  t  usually leads to the maximum value of the platform’s profit    π ω   . A possible explanation for the second part of Conclusion 3 could be that when  t  becomes larger, customers’ choice of service from professional hosts is insensitive to    |   p  n o n p r o   −  p  p r o    |   (  1 + ω  )   , so the platform has more flexibility to adjust  ω  to a larger profit value of    π ω   .





6. Discussion


In this paper, we proposed a modeling framework to examine how various ratios of professional and nonprofessional hosts interplay in pricing behaviors and how their interactions impact the market outcomes in terms of the cumulative market transaction value, supply size (average earning per listing the host obtains), and the platform profit. Specifically, we tried to answer questions about whether more professional players are more beneficial for the contemporary and long-term development of the accommodation-sharing market. This paper has both theoretical and practical implications.



6.1. Theoretical Implications


Related extant work has been devoted to the differences in professionals’ and nonprofessionals’ pricing behaviors and financial performance in the accommodation-sharing market [3,6], the external competition between the sharing market and traditional hotels [35,36,37], and the internal competition between the two types of hosts within the accommodation-sharing market [38]. This paper is one of first attempts to investigate the interplay between professional and nonprofessional decision makers in pricing and the impact of their interaction on market outcomes in the context of accommodation sharing.



In this paper, we not only develop a modeling framework to analyze whether having more professional players while slighting the interests of nonprofessional hosts is really beneficial to the accommodation-sharing market but also multiple indicators such as supplier size and profit per listing are included to measure contemporary and long-term development of the accommodation-sharing market. Through the numerical analysis for the modeling framework, this study brings counterintuitive theories to the accommodation-sharing market: more professional decision makers do not necessarily lead to long-term prosperity (indicated by supply size) and also cannot maximize the platform’s profit under the condition that customers have preference differences in choosing services offered by the two types of hosts. Most platform firms believe that having more professional hosts is beneficial to their profit and to the market.




6.2. Practical Implications


Our research has important practical implications for the accommodation-sharing market based on the three conclusions in Section 5. First, for the long-term prosperity of the sharing market, the platform firm should focus on multiple indicators rather than just the cumulative market transaction value (or the hosts’ cumulative revenue). Second, the platform firm should balance its own interests with the hosts’. Third, when customers have preference differences in choosing between services provided by professional and nonprofessional hosts, high ratios of professional decision makers do not necessarily bring the largest supply, the greatest cumulative market transaction value, or the maximum platform profit. Fourth, it is beneficial for the market to magnify differences in the unique features of two types of hosts to cater to customers’ experiences and expectations. This is consistent with the conclusions from Liu and Park’s [38] (2020) related work. Kwok et al. [6] (2020) compared Airbnb’s seven Ps marketing mix with the listings managed by different types of hosts. However, professional and nonprofessional hosts deliver similar services with a small noticeable difference. Hence, we suggest that the platform firm should make managerial decisions to enlarge the differentiation in positioning for the two types of hosts and segment tourists. This suggestion is consistent with a recent stream of research [27,39].





7. Conclusions


The accommodation-sharing markets are actively recruiting more professional hosts and are experiencing disharmony from nonprofessionals who feel cast aside by this practice. Our paper developed a modeling framework with price-sensitive customers and earnings-based hosts to examine whether more professional players necessarily bring more benefit to the sharing market. We examine multiple indicators rather than only the cumulative host revenue to indicate sharing market development. The related models in the framework are analyzed under settings specified primarily by various ratios of professional and nonprofessional hosts on the supply side of the sharing markets and the preference difference of customers when they choose between the two types of hosts (the demand rate). Because there exist two optimal maximization problems in the models and they are intractable, we conduct a number of numerical experiments to obtain the near-optimal solutions for these modes.



In summary, this study offers the following contributions. First, it is one of first attempts to investigate whether recruiting more professional hosts is beneficial to the contemporary and long-term success of the sharing market. The experimental results show that a high ratio of professional decision makers does not maximize the cumulative transaction value, supply size, or platform profit. Second, we provided a modeling framework for such study. Third, we suggest for the long-term prosperity of the sharing market that the platform firm should focus on multiple indicators rather than only the cumulative market transaction value (or the hosts’ cumulative revenue). It is not necessary for the accommodation-sharing market to recruit a high ratio of professional hosts. It is beneficial for the market to magnify the differences in the unique features of the two types of hosts to cater to customers’ experiences and expectations or differentiate the market positioning of the two types of hosts.



The study is limited due to the fact that market-condition parameters such as the number of potential consumers, the number of potential hosts, and the price of non-professional hosts’ price have a few small numbers of values through the numerical experiments. Hence, in the future, a larger number of values will be assigned to these market- condition parameters. At the same time, we will download data from the accommodation-sharing markets such as Airbnb to empirically verify the model and findings proposed in this paper.
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Figure 1. With increasing t, the change curves of the cumulative market transaction value (red curve with dots), platform profit (black with inverted triangles), and number of participating hosts in the market (blue with diamonds) under   p _ n o n p r o = 5.0   during the low-demand; (a)   δ = 0.0  ; (b)   δ = 0.5  ; (c)   δ = 0.9  ; period (   λ ¯  = 50 ,  K ¯  = 100  ). 
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Figure 2. With increasing t, the change curves of the cumulative market transaction value (red curve with dots), platform profit (black with inverted triangles), and number of participating hosts in the market (blue with diamonds) under   p _ n o n p r o = 20.0   during the low-demand; (a)   δ = 0.0  ; (b)   δ = 0.5  ; (c)   δ = 0.9  ; period (   λ ¯  = 50 ,  K ¯  = 100  ). 
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Figure 3. With increasing t, the change curves of the cumulative market transaction value (red curve with dots), platform profit (black with inverted triangles), and number of participating hosts in the market (blue with diamonds) under   p _ n o n p r o = 5.0   during the high-demand; (a)   δ = 0.0  ; (b)   δ = 0.5  ; (c)   δ = 0.9  ; period (   λ ¯  = 100 ,  K ¯  = 50  ). 
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Figure 4. With increasing t, the change curves of the cumulative market transaction value (red curve with dots), platform profit (black with inverted triangles), and number of participating hosts in the market (blue with diamonds) under   p _ n o n p r o = 20.0   during the high-demand; (a)   δ = 0.0  ; (b)   δ = 0.5  ; (c)   δ = 0.9  ; period (   λ ¯  = 100 ,  K ¯  = 50  ). 
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Table 1. Notations used in the analysis.
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	Notation
	Description





	    p  n o n p r o     
	A fixed price rate given exogenously and used by nonprofessional hosts, taking values in {5, 20} in this paper



	    p  p r o     
	The price rate selected endogenously by professional hosts to achieve the maximum average expected earning per listing transaction



	  σ  
	The ratio of potential professional hosts to the overall potential suppliers in the sharing market



	     λ ¯   p r o     
	The potential number of customers requesting professional hosts’ accommodation service



	     λ ¯   n o n p r o     
	The potential number of customers requesting nonprofessional hosts’ accommodation service



	    λ  p r o     
	The realized number of customers requesting professional hosts’ accommodation service



	    λ  n o n p r o     
	The realized number of customers requesting nonprofessional hosts’ accommodation service



	   K ¯   
	The potential number of hosts who would participate in providing accommodation service



	    k  p r o     
	The realized number of professional hosts who provide accommodation service



	    k  n o n p r o     
	The realized number of nonprofessional hosts who provide accommodation service



	  q  
	The average quality level of the accommodation properties offered in the market



	  θ  
	A valuation rate with a value ranging from 0 to 1



	  r  
	The reservation earnings rate each host expects to determine whether to participate in offering accommodation service, ranging from 0 to 1



	  R  
	The maximum reservation earning rate



	  π  
	The total market transaction value



	    π  p r o     
	The total market transaction value for the group of professional hosts



	    π  n o n p r o     
	The total market transaction value for the group of nonprofessional hosts



	   a e r   
	The expected average profit each host (professional and nonprofessional) earns from rental service



	   a e  r  p r o     
	The amount of earning professional hosts get by choosing optimal price    p  p r o    



	  ω  
	The fee rate customers pay to the platform for each listing transaction



	  δ  
	The weight parameter the platform firm puts on hosts’ benefit
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Table 2. The numerical experiment results for the base model with only nonprofessional hosts on the supply side.
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    λ ¯  = 50 ,  K ¯  = 100   

	
    λ ¯  = 50 ,  K ¯  = 100   




	

	
   π =  π  n o n p r o     

	
   π =  π  n o n p r o     

	
   π =  π  n o n p r o     

	
   π =  π  n o n p r o     




	
   π =  π  n o n p r o     

	
3.50

	
0.12

	
2.0

	
0.12




	
   π =  π  n o n p r o     

	
50.0

	
208.0

	
100.0

	
104.0




	
   π =  π  n o n p r o     

	
5.0

	
10.20

	
5.0

	
5.10




	
   π =  π  n o n p r o     

	
10.0

	
20.40

	
20.0

	
20.40




	
   π =  π  n o n p r o     

	
175.0

	
24.96

	
200.0

	
12.48




	
   π =  π  n o n p r o     
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Table 3. The numerical experiment results for the base model only with professional hosts on the supply side.
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    λ ¯  = 100 ,  K ¯  = 50   

	
    λ ¯  = 50 ,  K ¯  = 100   




	

	
   δ = 0.0   

	
   δ = 0.5   

	
   δ = 0.9   

	
   δ = 0.0   

	
   δ = 0.5   

	
   δ = 0.9   




	
    p ∗     p r o     

	
6.2

	
6.5

	
9.4

	
4.2

	
4.2

	
4.5




	
    ω ∗    

	
2.0

	
1.9

	
1.1

	
2.95

	
2.95

	
2.55




	
  π  

	
110.5

	
116.2

	
187.0

	
70.6

	
70.6

	
81.1




	
   a e r   

	
6.2

	
6.5

	
9.4

	
4.2

	
4.2

	
4.5




	
  k  

	
17.8

	
17.9

	
19.9

	
16.8

	
16.8

	
18.0




	
    π   ω ∗      

	
220.9

	
220.9

	
205.6

	
208.3

	
208.3

	
206.8




	

	
   q = 25 ,   R = 25 ,   σ = 1   
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